Aberrant neural and cardiac development in mice lacking the ErbB4 neuregulin receptor.
Various in vitro studies have suggested that ErbB4 (HER4) is a receptor for the neuregulins, a family of closely related proteins implicated as regulators of neural and muscle development, and of the differentiation and oncogenic transformation of mammary epithelia. Here we demonstrate that ErbB4 is an essential in vivo regulator of both cardiac muscle differentiation and axon guidance in the central nervous system (CNS). Mice lacking ErbB4 die during mid-embryogenesis from the aborted development of myocardial trabeculae in the heart ventricle. They also display striking alterations in innervation of the hindbrain in the CNS that are consistent with the restricted expression of the ErbB4 gene in rhombomeres 3 and 5. Similarities in the cardiac phenotype of ErbB4 and neuregulin gene mutants suggest that ErbB4 functions as a neuregulin receptor in the heart; however, differences in the hindbrain phenotypes of these mutants are consistent with the action of a new ErbB4 ligand in the CNS.